Blackpatch of red clover and other legumes caused by Rhizoctonia leguminicola sp. nov. 
7. Although favored by high humidity, the fungus can stand prolong ed severe desiccation well enough to suggest that the disease can develop in dry weather on the moisture supplied by dew. 8 . The disease can be disseminated over long distances through the shipment of infected seeds. Local spread is by mycelial growth from infected seeds and by scattering of diseased plant parts. Temperature and longevity studies indicate that the fungus may winter over not only Avithin infected seeds but in diseased plants. Probably both sources serve to provide inoculum for the following year. 9 . Unsuccessful control procedures attempted so far in the field in- clude (1) the application of foliage fungicides to the seed crop before the flowering period, (2) the application of ground sprays at about the time of renewed growth in the spring and immediately after the first cutting, and (3) seed treatments. 10 . Seed treatments alone would be effective if the seed were sown in areas free of the disease. Some reduction in damping-off losses might be obtained even in reseeded fields in years when survival of the fungus on infected plant parts was low.
11. Attempts to find resistant individuals have so far failed, but the search for plants resistant to blackpatch should continue.
Introduction
BLACKPATCH, a fungus disease of clovers and other legumes, was first described in 1933 when it was reported on red and white clover in Kentucky (2) . It was reported from Wisconsin in 1937 by Smith (11) who studied the development and pathological histology of the disease.
Weimer (14) reported blackpatch on soybean and other legumes in Georgia.
Blackpatch was first reported in West Virginia in 1950 (5) . The disease was very severe in counties of the Eastern Panhandle. In 1951 Leach and Elliott (9) reported that the fungus was carried over from year to year on a small percentage of the seed harvested from infested fields.
Histological studies by Tenney (13) revealed the mycelium of the fungus inside the seed coat both between the cotyledons of the embryo and within the endosperm. Investigators working with this organism have observed that it does not produce spores; it is probably for this reason that the fungus has not been classified and named.
The purpose of this bulletin is to bring together the already known facts about the disease, to report new information concerning it, and to propose a name for the pathogenic fungus.
Economic Importance Leach and Elliott (9) reported blackpatch to be a limiting factor in red clover seed production in West Virginia and observed that a reduction of seed yields as great as 50 per cent may occur in heavily infested fields. It was recognized that seed transmission of the organism was significant in local spread, as well as in long-range distribution.
Since the organism produces no spores, the number of infection centers in the field, originating from infected seed, may largely determine the extent of local infection. The loss in forage yield due to the rapid 3 invasion of the lower portions of the plant by the organism is significant. Smith (11) reported that an entire leaflet could be killed W. Gerdemann-from red clover produced in Illinois.
Symptoms
The symptoms of blackpatch observed on red clover leaves are as Smith (11) at the time the flower head is invaded by the fungus, the gieater will be the yield of viable seed from that flower head ( Figure 5 ).
Infected seeds may fail to germinate. Leach and Elliott (9) demonstrated that seedlings arising from infected seed may damp-off. The FIGURE 5. Seed yields of three lots of 100 seed heads. (1) and (2) Plump healthy seeds and diseased seeds respectively, taken from 100 heads infected with blackpatch. (3) and (4) Plump and shrivelled seeds respectively from 100 apparently healthy heads from the same field. (5) and (6) Plump and shrivelled seeds from 100 heads from a field apparently free from blackpatch. symptoms at this stage are similar to those produced by other dampingoff organisms, except that one can often see the dark mycehum on the surface of the infected area ( Figure 11 , page 21).
Infected seed have shown several different characteristics (9) . Seeds infected while they were still immature appear reddish brown and badly shriveled at maturity. Some are plump and apparently uninjured except that the coarse black mycelium can be seen radiating out over the surface of the seed from a central invasion point, usually at or near the hilum ( Figure 10 ).
The symptoms of this disease are very obvious upon close examination; nevertheless, farmers often confuse the brown dead plant parts with normal, but early, ripening of the clover.
Idenity of the Pathogen
The blackpatch organism was first briefly described (2) as a sterile fungus with large dark brown septate hyphae.
Smith (11) 
Sclerotia Studies
Since the production of sclerotia is a characteristic of prime importance in the classification of the blackpatch fungus, the conditions under which these sclerotia develop were investigated in some detail (8 Closely approaching subterranean sclerotia.
The main characters which indicate that the blackpatch fungus should be included in this genus are: (1) the lack of any type of sporulation, (2) the production of sclerotia in culture, and (3) (11) .
In culture, sclerotia originate at the tips of young hyphae by profuse branching and anastomosing ( Figure 7 ). Mature sclerotia are round to irregular in shape with rough glossy black surfaces, as illustrated in Weimer (14) Wells (15) recently reported the susceptibility of big trefoil (Lotus luliginosus Schkuhr.).
Tenney (12) Such seeds usually are slightly shrivelled but nearly always viable.
B.
Ten severely infected red clover seeds showing the mycelium that has penetrated and grown under the seed coat. Such seeds are shrivelled, discolored, and often dead, but some may still be viable.
18
FIGURE 11 . Germinating red clover seedling arising from seed such as those in Figure 10 . Note the black mycelium of blackpatch fungus that has grown out from the seed coat and is infecting one of the cotyledons and the hypocotyl. 
